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CLAIMS

We clainm:

1 An apparatu executing T set—e Lnstrue on
instructions including one or more fields, whereipx a field of a
given instruction specif'-' a. source of an opetand of the given

instruction or a_~destinatio of a pésult of the given

instruction, and wherein the appa S:

processing means fof : g the instructiions; and

’

a register file, “¢cp

storing operands and ‘e€sul Sf the instructions, wherein,

the regisﬁs;/‘:; includes a _plurality of register
sets, and '

the 4<;ister-filé

fields in a/Q{:;n instruction gg retrieve an operand of the given

responsive to one or more of the

instructi¥on from, or store a result of the given instruction

into,”a given register in a given one of the register sets as

jderitified by the one or more fields in the gi Struction.

2. The apparatus f Claim 1, 'wherein the instructions

include Boolean combinatiokal instructions each operating on oné

or more Boolean operands e a Boolean result, each

Boolean combinational instruction including one or more Boolean

fields specifying a location f each operand and result, and

wherein:

WP2/RCC/SU0S/7988. 604
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the ‘processing means includes Boolean execution means for

executing the Boolean combinational instructions; .

s

the regiéter fill\e includes a Boolean register se{: of Boolean
registers, each Boolean register for holding one of said Boolean
operands or Booléan results; and

the register file\is responsive to each said Boolean field
in a given Boolean comb"nat-ioAnal instruction independent of what
Boolean combinational opération is specified by the given Boolean

combinational instructio

3. The apparatus f Claim 2, wherein the instructions

include Boolean comparison\in

ctions each operating on one or
moxre operands to genera result, each Boolean
comparison instruction ihcluding a Boolean result field
specifying a location, in\ the Boolean register set, of the

Boolean result, and wherein:

the processing means includes comparison means for executing

the Boolean comparison instructions; and
the register file is responsive to the Boolean. result.field

in a given Boolean instruction independent of what Boolean

comparison operation is specifikd by the given Boolean comparison '

instruction.

4. The apparatus of Claim 1, wherein the instructions

include ' integer instructions eacdh operating on one or more

integer operands to generate an nteger result, each integer

WP2/RCC/SN0S/7988. 004
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instruction including one or more integer fields specifying a
location of each operand and result, and wherein: ;

the processing, means includes integer exec_utioi:i'means for
executing the integeér instructions; and -

the register ile includes an integer register set of

initeger registers, each integer register for holding one of said

integer operands or ihtegexr results.

S. The apparatus of Claim 4, wherein the register file

further comprises:

a plurality of infegey’ register

6. The apparatus of Claim 1, wherein the instructions

include floating point ihstructions each operating on one or more

floating point operands to generate a2 floating point result, each

floating point instructipn including one or more floating point

fields specifying a location of ezch operand and result, and

wherein:

the processing means ilncludes floating-point execution means

for executing the floating\point instructions; and

the register file includes a floating point register set

of floating point registers,, each floating point register for

holdix}é one of said floating point operands or floating point

results.

WP2/RCC/SMOS/7988. 004
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7. An apparatup comprising:

means for executing ﬁooléan instructions, the.'Boolean
instructions perform ngl-sz'oleuz‘m operations upon 6perands to
generate Boolean resul éfand:each Boolean instruction indicating
a destination for storige of the Booleén results of the Boolean
instruction;

a plurality of Bodglean register means each for holding a
Boolean value; and

execution of a given Boolean

ting, for storing the given

by said given Boolean-—inst on as the destination of its

Boolean result.

8. The apparatus f Claim 7, wherein the means for

executing Boolean instructilbns comprises:
numerical execution meahs for executing numerical comparison
ulti-bit numerical operands -and to

instructions to compare two:

accordingly produce a singletbit Boolean value result.

9. The apparatus of \Claim 8, wherein the numerical

execution means comprises:

inteéer execution means fof comparing two multi-bit integer

operands.

WP2/RCC/SHOS/7988. 004 -Page -
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10. The apparatus of Claim 8, wherein the numerical
execution means comprikes: :

“floating point execution means for comparing two multi-bit

£ Iéating point operands

11, The apparatu of Claim _10, wherein the numerical

execution means further domprises:

integer execution me3dns for comparing two multi-bit integer

operands.

12. The apparatus f Claim 7, wherein the means for
executing Boolean instructions comprises:
Boolean execution mean Xecuting Boolean combinational

instructions to combine oolean value operands and to

accordingly produce a singl Joolean value result.

13. The appafatus of\ Claim 12, wherein the means for
executing Boolean .in's.tructio s further comprises:

' numerical execution means for executing numerical comparison

inétructions to compare two multi-bit numerical opérands and to

accordingly produce a single-bit Boolean value result.

14. The apparatus of Claim 13, wherein the numerical

execution means comprises:

integer execution means for c mparing two multi-bit integer

operands; and

WP2/RCC/SH0S/7988.004 -Page 45-
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floating point execution means for comparing two multi-bit

floating point operhnds. :
15. The apparaftus of Claim 7 further comprising:
numerical register means for holding integer and floating

point values;

numerical execution means for executing numerical comparison
instructions, wherein execution of each given "numerical
comparison instructio

i) retrieves two ¢ ore multi-bit numerical operands

ii) companes two or more numerical operands
according to a condition specified by the given numerical
compatison instruction

iii) produces a first single-bit Boolean value result
according to the conditdion,

iv)“.stores the first Boolean value re#ﬁit in a given
one of said Boolean register means as specified~byfthe~§iven
numerical comparison insgtruction,

wherein the numerichl execution means includes,

i) integer exedution means for comparing two multi-bit

integer operands, and

ii) floating pdint execution means for comparing two

multi-bit floating point o erands; and

WP2/RCC/SM0S/7988.004
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Boolean ex€cution means fox executing Boolean combinational

instructions, herein execution of each given - Boolean

3

< N < . . A ¥
combinational ingtruction, :

i) retirieves one or more Boolean value operands from
respective Boolean register means as sﬁecified by the gi%ren
Boolean combinatiodonal instruction,
| ii) combines the one or more Boolean value o?erands
according to an joperation specified by the given Boolean
combinatiqnal }nst

iiid produces a second single-bit Boolean value result

according to the operation, and

iv) second Boolean value result in a given
one of said Eoolea i means as specified by the given
Boolean combirati truction.

16. The apparatus of Claim 7, wherein:

- .

the plurzlity of Boolean regléter means includes,

1) 'a firstl set of Boolean registers, and
ii) a segond set of Boolean registers;. and the

apparatus further compgrises

means, coupled tolthe plurality of Boolean régister.means,

for selecting the first or the second set of Boolean registers

as a currently active skt; and
the mears for stdring is responsive to the means for

selecting, to store rdsults into Boolean registers in the

currently active set onl

WP2/RCC/7SM0S/7988. 004 -Page 47
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17. an apparatus for use with a data processing system, the

data processing system including means for executing Boolean

instructions, each Boolean instruction performing a given Boolean
operation upon two or more operands to generate a one-bit Boolean

result, the apparatus comprising:

a Boolean register set including a plurality of individually
addressable one-bit regisfers; and | |

control means for 'writing the one-bit result of a given
Boolean instructilon into one of said one-bit registers, the one
one-bit register being specified by the given Boolean

instruction’s contents.

18. " The apparx I Claim 17, wherein the Boolean
2 combinational instructions, each
Boolean combinatidnal instruction specifying a Boolean operation
to be performed upon a first and a second operand to generate the
result, and specifying a first address of the first operand and
a second address of |{the second operand and a third address of a
aestinatipn for the lresult, wherein:

the control means is further for reading the first and

second’ operands from \the Boolean register set at the first and

second addresses, re pectively, and wherein the one one-bit

register is specified y the third address.

19. The apparatuys of Claim 18, wherein the means for
executing includes means for executing plural Boolean

instructions in parallel), where;n there may exist, in the plural

WP2/RCC/SHCS/7988. 004 -Page 48-
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Boolean instructions| data dependency between one or more slave
instructions and a master instruction, each slave %nstruétion
having the result of |the master instruction- as an dgerahd such
that the slave inst' ction cannot be executed until ﬁhe result
of the master instruction has been generated, the means for
executing further ingludes means for delaying data dependent
instructions until thelir dependent data supplying instruction is

completed and its result is

enerated, and wherein:
a prespecified o
registers has a predét ined constant data value which does not

change upon the contiro ans writing another value to the

prespecified constant {Boolean register; and

the control meang is responsive to a master instruction
whose destination is the prespeéified constant Boolean register,
to immediately read thle predetermined constant data value for
supply to the slave instpuctions, whereby the means for executing

is enabled to execute the slave instructions before the result

of the master instructidn is generated.

WP2/RCC/SMOS/7988. 004 -Page 49-
Attloraney Docket Nao.: SMOS798R/MCE/CSS/REC



@ &

-50-

20. An appanratus comprising:
execution means for executing instructioné, the iq.structions
performing operations upon operands to generate reéults, each
instruction specifying a respective source addreAss for each
S opexrand and a destination address for the result of the
instruction, each Eddress. specifying a register set and an

offset;

a first registpr set including a plurality of individually

addressable registers each fo storing a value of a first data

type;

first access or writing and reading values to and

£rom the first reg g to a given instruct-ion, the

first access means

i) firgst reading means, xresponsive to the- given

15 instruction havingl|a given source address which specifies the

first register set| as a source for an operand of the given

i
1

instruction, for reading the operand’s value from the £first

register set at the pffset specified by the given source address, .

and

20 ii) firgt writing means, responsive to the given
instruction having given destination address which specifies
the first register set as a destination for the result of the
éﬁiven instructioxi, for w.riting the result’s value to the first

register set at the pffset specified by the given destimation

25 = address;

WP2/RCC/SM0S/7988. 0Ct -Page S0-
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a second register set including a plurality of individually
addressable relgisters each for storing a value of the;first data
type; and . -

second ac eés means for -writing and reading wvalues to and
from the second|register set according to the given instruction,

the second access means including,

i) econd readirig means, responsive to the given
instruction having a given source address which specifies the
second register|set as a source for an operand of the given
instruction, fox reading the operand’s valuevfrom the second
register set at the offset specified by the given source address,

and

ii) gecond writing means, responsive to the given

instruction having given destination address which specifies

the second regi t as a destination for the result of the

given instructfio foxr .riting the result’s value to the second

register set at fthe offset specified by the given destination

address.

21. The appdratus of Claim 26, wherein:
a given instryction may specify a first and a second source
address and a destination address, with each address specifying
either of the first|\or second register sefs such that the given
instruction requiresg access to both register sets; and

the first and sdcond access means operate simultaneously to

Provide the instruction parallel access to both the first and

second register sets.

WP2/7RCC/SM0S/7988. 004 -Page S1-
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PU) which performs operations according to an

including means aCcgssing the second registers in response

to the instruction.

23. The daté register system of Claim 22, wherein the

instruction included a field specifying which of the first and

second register setls is to be accessed in response to the

instruction, and whHerein the data register system further

comprises:

means, responsive to the field, for accessing the first

register set or the |second register set as specified by the

field.

WP2/RCC/SH0S/7988. 004 -Page S2-
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24. An apparatus comprising:
integer execution means for executing integer instructions,
each integer instruction performing an inﬁéger operation upon one

or more integer value operands and generating an integer value

result;

floating point ekecution means for executing floating point

instructions, each fldating point operation performing a floating

point operation upon pne or more floating point value operands

and generating a floating point value result;

wherein each inst uction specifies one or more sources from

which its one or more loperands are to be retrieved and further

result is to be stored, each

first registers, for holding intege;.‘ values and floating point

values;

access means, coupléd to the first register set means and

to both execution means, {for,

i) retrieving, from any one first register, an integer

value operand for the intelger execution means, a floating point

value operand for the fldating point execution means, or an

integer value base or index for either execution means, as

indicated by an instruction and

ii) for storing} into any one first register, an

integer value result from \the integer execution means or a

WP2/RCC/SNOS/7988. 004

-Page S3-
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floating point vajue result from the floating point execution

means, as indicated by an instruction.

.

25. The appardatus of Claim 24, wherein:
the register bank further comprises second register set

means, having a plurality of second registers, for holding

integer values; and

the access mean$ is further for,

i) retri¢ving, from any one second register, an

integer value opera for the integer execution means, or an

integer value base r index for either execution means, as

ii) for into any one second register, an

integer value resul teger execution means, as

indicated by an inst

26.A The apparaths of Claim 25, further comprising:

Boolean executiorn means for executing Boolean combinational
instructions, each Boglean combinational instructionvpe‘_;_ﬁqrming
a Boolean combinational operation u.pon one or more Boolean value

a Boolean value result;

further comprises third register set

means, having a plurality of third registers, for holding Boolean

values; and

the access means is urtheéxr for,

WP2/RCC/SMOS/7988. 004

. -Page S4-
Attorney Docket No.: SHOS7988/MCF/GBR/RCC



10

15

-55-

i) retrieving, from any one third register, a Boolean

ii) for into any one third register, a

Boolean value result| from the Boolean execution means, as

indicated by a Boolea combinational instruction.

WP2/RCC/SMOS/7988. 004 -Page 55-
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27. An appdratus, for use with a data processing system
which performs read operations and write operations, upon data
values of a first data type and a first data width'aﬁa upon data
values of a second data type and af%econd data width different
than the first dat width, the data processing system specifying
a read address and dataltype for each read and a write address
and data content fdr each write, the apparatus comprising:

a register spt including a plurality of individually
addressable registérs, each register being wide enough to hold

a value of either data width;

read access med responsive to the data processing system
performing a given eration, for accessing the regiéter set
to retrieve data of a given register, which is
individually addressed at the given read operation’s specified
iead address, and for providing to tﬁe data processing system
such pértion of the retrieved data contents as the data type of

the read operation specifies; and

write access means, responsive to the data processing system

- performing a given write operation, for accessing the register

set to store into given register, which is individually
addressed at the given|write operation’s specified write address,

the data content speciified by the write operation.

28. The apparatus| of Claim 27, wherein the first data type

is floating point, the first data width is sixty-four bits, the

second data type is intdger, the second data width is thirty-two

bits, and wherein:

WP2/RCC/SMOS/7988. 004 ' -Page 56-

A & o o o "N sl =& az o AN EBARD 228mP 2 AMD R oMo



‘\ \
i

C—

-57-

set is sixty-four bits wide; and

thev read and write access means respectively retrieve and
jonsive to the data procesfsing system
performing flojting point operations, and thirty-two Dbits

responsive to e data processing system performing integer

operations.

~ WP2/RCC/SH0S/7988. 004 -Page. S7-
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29. An appdratus for use with a data processing system
which executes nstructions, each instruction ;perfofming
operations upon one or more operands and generatiﬂé a rééult,
wherein each instruction specifies one‘ Oor more sources f;;.?om which
its one or more perands are to be retrieved and furthet
specifies a destination to which its result is to be stored,
wherein the data priocessing system operates in a plurality of -
modes, the apparatug comprising:

a plurality of rst register means each for holding an

operand or a resulgk}

a plurality({off se¢ond register means each for holding an

operand or a result| and

switch means, responsive to the mode of the data processing

system, for providii

g the data processing system access to only
the plurality of fifst register means when the data processing
system operates in |a first mode, and for providing the data
processing system acg¢ess to only a first subset of the plurality
of first register means and to tﬁe plurality of second register

means when the data processing system operates in a second mode.

WP2/RCC/SM0S/7988. 004 -Page S8-
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30. An apparatus including execution means for executing
instructions, each i strﬁction perforhing operations; on one or
more operands and enerating a ‘result,. each -énstruction
specifying one or more| sources whiéh are to be accessed to read
its one or more operands and a destination which is to be
accessed to write its desult, the apparatus further comprising:
a»plurality of re igter banks;

each registexr bank in€lyding a plurality of register means,

each register means toring an operand or a result, the

Plurality of register |mea ithin each register bank being

arranged in a sequence|such that any one given register means
within a given registex| bank may be accessed as an offset into
the given tegister bank,\wherein the sources and the destination
of a given instruction afe specified as offsets; and

register bank selectior means for selectingla given register
bank into which the give instructiqn's source and destination
offsets are apblied, the

egister bank selector means operating

independently of any contgnts of the given instruction.
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